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*> 3 „ * fc > w »± ±.mt&%>x r± * z^tsmmmm fern &m k m-t z „ 

• * • 

Srf? 5 ft ft £3flUB IS» U T V n 5 * ^ ^ P> tt"C V n 5 o 7^7^;v 

» 

jii^<ojHKS, fc5v>fi^i||{cj:5 mumfflcMfrZto &&&&&& £tis ffi 

■ 

MfeO-ot^5 7t h^t$y^t7t- (Photodynamic therapy) 

^ if y** (esr) &xm%.Ltz£>&<Dmm*hz>i)K ESRmx\t^mm 
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n D-399) Srflil<0fllttK*a^fife©|fl#?Wi:#lcttffl UT^^T"? 

ftfHX*<Dfcfcb&gteZ>mmZ^A,tzt><D\Ctj:Z> 0 ^ DCHF-DA t£ » ifttgl 

(— MIfc£©#M#JtfefcHjfeteO^Tf* Nagano, T. , et al. , Free radicals 
in Clinical Medicine, Vol. 7, pp. 35-41, 1993 i'^#I<Dr t ) 0 BtlfB DCHF-DA 

-mm&m<Dmfe\z.tiim~rzz.ki>X'Zz>&. dchf-da if*:*swi-siw«^ 

tKriS5btfc (i^iWO 9 9/5 1 5 8 6*) . # 



WO 01/64664 PCT/JPOl/01504 

£ tiit$k%&<Dik&to&j§-7L& Mwz.-m^ (i) xtt (id $ tiz>4k&y> 

(I) Xte (ID xm£inZik&®tf 3 ijS6^Sr^< 5 ttft^r £ £ jlffl Lfc. #3§w 




(^ c f',R , SU J R :! « ; et^ ; e^55:^cg^SSr^•UTv^-cfect^^T U -/wS^^b, 

« 

SUO^^^tt,±|SO-^(I)Xfiai)^$ti5^#J3iCtt^<Dit^^tp 

■ 

^S«^*fe-Cfco-C, TfBtf>Xg : (A)±|E-JR^:(I)X«L(II)-C*$tbS'fk«& 
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«3-e#5>4xfc*38W©{k"&ft(ss-3F) 10 M M J£f£0lbj&*'<:? h 

ep-1 ^»tT^^^^ra^b^ay^tfc^^-r„ 

■ 



3! 6 gift, «BJ3-C#e>tl*l*3SM©^«j<ss-3F)Sr^tf»»tSr HPLC^WL 

9 

tL$$M*7Fi- 0 H** (A) 10 m M ss-3F ; (B) lOjaM ss-3F »ftfcftfc*&# 
5mM fclfcS «t b\Z. EP-1 ^D^.T, ST^-C 8 *IBKJSS*fcKlt»» ; (C) 10 M M 

■ 

ss-3F i mM(c/^^«k p {cii^k7k*^P^s 

500 u M left 5 <fc 5 ^ 3 iSKMfcjRfi Lfci&# ; (D) 

1/zM 7;\s*uirs( ymm<D&%:Z7f;i' 0 

^9@lt *&W<Dik&yo (ss-lF ss-3F) £ HRP/H 2 0 2 £ OKJ&ttfcfcf* L 
fcJ£*&3*i\ (A)fiss-IF, (B)(iss-3FO^?r^-r o B HA 
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B*m$?f?tiSm% 2000-54557 ^Wffl^<DmfF*&mt LX±X*WmW<Dffl 
=1 =*f S/'^yl'/tf-A'g, C,_ 6 T/W^7 y -f ;H S C,_ 6 /n d T/U* / 7n/f yUg, 

£ Uv\ R 3 2-#/u** ^ ^ ^yi/Sro^yf >m\i 1 2 M±tf>g 

x\t, mfL\i. •rhv^j^m., #y?A&> x/uisv^m.. -?y*i/$&i&tj:¥ 
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£<0#«T 5 I'ttfcailtfS &#;bD&£ LTI*, #J;Ltf. 

* 

£>&B \z.&$ £ *i5 . «Hf Bft^Mt 5 W:4#fclR£ $ ftfcv * 
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<ss-3> 



OH 




isobutene.H* 

CH2CI2 



O'Bu 0 



1) 





ONa 



COONa. 



,CuCI 



pyridine 



0-*Bu 




CF3SO3H (cat.) 
CF 3 CH 2 OH 



COOH 




COOH 



<ss-1F> 



• * 

WO 01/64664 PCT/JP01/01504 




'tt, T'nx^X-C ^- ^/W— 7 P ^--<^'^-— (Protective 

» 

Groups in Organic Synthesis, T.W.Greene, John Wiley & Sons, Inc., 1981) 
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_fcta — (i) x » (i i) xm £ ti z> w <Dit&®x mmtMfa ft &#t , 

*HfcW^fi*#^5tt^^**bTV^5 0 -jR*(I)XWt(II)O^b'S••XW:■t©<fi^4 




£«T*U flH4K*a (active oxygen species) tt—STO*Xttt Kp : ¥v'7^ 
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izmfe-tzz t&x%z> 0 Mttf, -^(DxttdD^b-a'tofi^^^stt 

fcfcfcK #»H©fi^»*©»feSrfeHu -jRttmtt, (a) ±12-^(1) xtt 
xs(A)-e^Lyt»iT y -Mt&m (Xis-^aHc^-c Vfrfcmm+xh 

T'#, ^ythn-ctife^ HA'«:aiJ£'t*5#ttr*\ /^t^^-^W 

* 

t7^1/yxyM-t^'>K.| (Saito, I,, et al. , J. Am. Chem. Soc. , 107, 
pp. 6329-6334, 1985) fc^&flJ/H-*-* r £ 3„ #3603©tt!Sltt*BII&rtfcJfc 
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V 

» 

fill :ss-3 (— JR5S (I) fC*5^T R># p-7^7i^itfc5fb^) ^ 

1) K<7}£*J& 

11.0 g (50.4 raraol) 60 mL tC^U -t^ 

• ■ 

10 mL (10. 8 g % 106 mmol) , . fc° t?> 7. 8 mL (7. 65 g> 99. 4 mmol) 

♦ 

4- 3— KT-fe YT=- ]} KSr#fc OtXS : 13. 0 g, IR* : 99. 0 %)„ 
m. p. 174. 5 "C-175. 5 °C 0 

'H-NMR (300 MHz Acetone-d 6 ) ; 5 2.04(s, 3Hh 7. 46 (dd, J=9. 0 Hz, 2. 2 Hz, 1H) » 
7. 60 (dd, J=9. 0 Hz, 2. 2 Hz, 1H) % 9. 21 (br, 1H) 
EI Mass(M) + =261 

■ 

2) pre ss-3 (T-fe^/U) 

ti V £A Xr-f Y*r*S K 123 mg (l. 10 mmol) Sr'O-fefV 8 mL/p« V / —A- 3 mL 
<Z>J8£-i0tfc:?£a»Lfc o -t©ft, 7-t.Kn^i/^-7!Jy 196 mg (1.21 mmol) SrflD 

11 
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>jJV '}J±m.Zntz 0 Z<D7-\1 b'v*i/?-?])>JjV $ Ai©Aof: 25 mL 7"* 
7 7 4-3— KT-fe YT~ V K l.llg (4.26mmol) fctfJJv^ 12 mL {C^ 

ffijkB— A 124 mg (1.25 mmol) £ £AD*., T/U:* ^BftTT* 9 
^45#P B 1»M£fTofc 0 ^iaST^ffiLT^b, 55 mL$r*0 . 

SblcHttKSriPitriMt^Lfc. mk^fr (75mLx4) tiai, 
)«&JI TifcfrU Na 2 S0 4 «iK*»JE»*Lfc. 

K «t 9 ffilSl L , press-3 (T±f-/U) SrHfeM* UT»fc (MX* : 68. 7 
mg, JR^ : 21. 2 %)„ 
m. p. 197. 0 °C-199. 0 °C 0 

'H-NMR (300 MHz Acetone-d 6 ) ;■ 5 2.08(s, 3H) , 6.27(d, J=9. 5 Hz, lHh 6. 79(d, 
J=2.4Hz, lHh 6.92(dd, J=8. 6Hz, 2. 4 Hz, 1H), 7. 09 (d, J=9. 0 Hz, 2Hh 7.65(d, 
J=8.6Hz, lHh 7.74(d, >9. 0 Hz, 2H), 7.93(d, J=9. 5 Hz, 1H) 
EI Mass(M) + =295 

3) ss-3 

press-3 (T-fe^/U) 67 mg (0. 227 mmol) & 1. 2 Mfeffl®. 20 mL frlJQz.^ 

* 

tz 0 tm&m*Mi- v v v&imm 65 mL mm.^>v (75 mL X 4) -eja 

tBU W^Srfi&fP^Tk^^L, Na,S0 4 T!fcflk«, »*SESr«JEffl*bfc. » 

3vW=3/l) UlJ; ss-3 ZM&iggkh LXntc (J&* : 38.0 mg, JR$ : 

66. 2 %) Q 

m. p. 132. 5 ^-133. 5 *C, 

'H-NMR (300 MHz Acetone-de) ; 5 4.57(br, 2HK 6. 10 (d, J=9. 5 Hz, 1H) , 
6. 60-6. 78 (m, 5H) % 7. 47 (d, J=8. 6 Hz, 1H) , 7. 77 (d, J=9. 5 Hz, 1H) 
EI Mass(M) + =253 
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» 

M2 :ss-lF (-^QlMccfc^TR^p-t Kn^V7i^S-efc9, R 3 #2- 

1 ) 4-tert-^ h 3 — K^>"^ ^ tf)-^ 

4-3— K7i;- 18.7g (85.1 mmol) ^^nn^y 150 mL 

Lfdo SJt&««r 2 h y 17 50 ml 2 BifeV\ # 

$SJf £ Na 2 S0 4 "Cftj^ »«ESr«BE»*'t5 - t fc«fc 19 4-tert-^ h *->3- K 
-O-^^^r t LT#fc (HXfi : 16. 6g, JtX^ : 70. 7 %)„ 

m. p. 40. 0*C-41. 5 'Co 

X H-NMR (300 MHz CDC1 3 ) ; 5 1. 33 (s, 9H) „ 6. 75 (dd, J=9. 0 Hz, 2. 4Hz, 2H) x 7. 55 (dd, 
J=9. 0 Hz, 2. 4Hz, 2H) 
EI Mass(M) + =276 



2) pre ss-lF (t-^fvl") tf>-£"/£ 

^/l^Hr^f h V $1* 3. 75 g (9.97nunol) s ^bB— A 3. 92 g (39. 6 mmol) „ 
4-tert-y b * is 3 — K^Vi? > 8. 05 g (29.2 mmol) t° y v 5 ^ 50 ml (cAOx., 

OBfPfll 5^WJ1^U^ 0 SiS^tCTK 50 ml, ftt&R80ml 

Na 2 S0 4 f|£j|lfci, ttJEEftffi bfc. aflMfefcf y * 7 A * n ^ h ^ 
77^- (JSIB^jSE ; RftafvlVn-^ *f-^=l/l) -ettML, pre ss-lF (t-^ 
fvl")&St£@ft:£ LT#fc Oft* : 19.6 mg, : 0.4 %)„ 
m. p. 136. O^C-138. 0°C 

'H-NMR (300MHz CD 3 CN) ; 8 1.33 (s, 9H) „ 6.62-6.82 (m, 6H) N 7.06 (m, 4H) » 
7. 30 (d, J=7. 5 Hz, 1H) % 7. 71-7. 83 (m, 2H) „ 7. 98 (d, J=6. 4 Hz, 1H) 

FAB Mass(M+l) + =481 

1 
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3) ss-lF<Z>£j& 

pre ss-lF (t-T'fvl') 9.8 mg(20.4 n mol) £ 2, 2, 2- h ]) ^ y — ;V 

■ lOmUC^U WhU 7fr*nt?^X/V*^(Difa%m*5mM7L, T/U 

40mL^Ox., 7k (2 0), &?P&J£7K-?*fc#U Na 2 S0 4 T'^tfcm, 
fg£U ss-1 %M&&£kb LXmtz (HXfi : 6.6 mg, « : 76.9 %) 0 
m. p. 127. 0t>129. 0 °C 0 

'H-NMR (300 MHz Acetone-d 6 ) ; 5 6. 48-6. 67 (m, 6H) , 6. 79 (d, J=9. 0 Hz, 2H) „ 

* 

■ 

■ 6. 87 (d, J=9.0Hz, 2H) N 7. 17 (d, J=7. 5 Hz, 1H), 7. 58-7.71 (m, 2Hh 7.86 (d, 
J=7. 5 Hz, 1H) 
FAB Mass(M+l) + =425 

ffl3 : ss-3F (— /&5£(II){£:jo^TR 2 ^p-:7-$y 9 , R 3 # 2-$* 

m 

1) 4-3- K h y 7^tn7t hT-V 
4-3— KT^ U y 25.0 g (114 mmol) \/9 n n ^ ^ > 100 ml 

7*jrnBfc%fM 36.0ral (216 mmol, 45. 0 g)&T>*fc° ]) 17.0 ml (210 mmol, 
16.6 g) ^7K^TT'*Dx, ^M^^H^^-r5^-C7K^Tfll#Lyto ^tf>*£, 

/^n?^77^ (&W$ : ^m^^) -eMSgU 4-3- K F !) 7^tn 
T±bT~}) b'Zmfa&ffifct LXntz (JIX4 : 34. 1 g, : 94.8%) G 

m.p. 148. 5-149. 0^C 

• 'H-NMR (300 MHz, CDCL/TMS) ; 5 7.35 (d, J = 8. 8 Hz, 2H), 7.71 (d, J =,8.8 
Hz, 1H), 7.90 (br, 1H) 
EI Mass (M)* = 315 

2 ) N' - h y 7/W^-oT"fe^Wss-3F(TFA W (D&ffc 

14 
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V j\s*VA!.4l/~f |- y k 3.77 g (10.0 mmol)%i/*'3 L /VT± hT^ K 50 ml 
K:»a»U 20#M*#Lfc. Cl4x{£4-3- K h V hT^y Kl2.8g 

(40.5mmol) <D \f ]) *SS 60 ml U $ litSteSB 2. 55 g (25. 8 raraol) 

tzM.. 7K 100 ml £>!jP;t % ZhiZfemm 65 ml ^^IP^T^(CL5t„ m£S^ 

mm :m^^/n-^^^= i / 1) -entisu y v SS -3F (tfa) zn&mft 

t Lmtc ORS : 76.6 mg, W : 1.48 %) 0 
m.p. 116. 5-118. 5V 

'H-NMR (300 MHz, DMS0-d 6 ) ; 5 6. 57-6. 87 (m, 6H) , 7. 18 (d, J = 9. 0 Hz, 2H) , 
7. 30 (d, J = 7. 5 Hz, 1H) , 7. 70-7. 82 (m, 4H) , 8. 00 (d, J = 7. 5 Hz, 1H) 
FAB Mass (M+l)* = 520 

3) ss-3F 

■fV ss-3F(TFA) 76. 6 mg (0. 148 mmol)£tf «7k#c®?# V $ A 90. 3 mg 
J->V 20 ml&O** 1.2 ml ©S^C^ tt 4 HWJO W Lfc, 
ZMU*XWtlfcVtz&. ^9 y-^&tfTKSr^ffi^LTto MKtJc 20ml » 
^l: 2Nil 10 ml ^O^TMttJcLfc (pH l) c W n o * * V 

-e2iuamt, was^**T^sr^ffifs*bfco aisfc^y^y/i^n-? h 

^77<f- (^ftM : f^^^/n--**f-^= 1/1) fftgL^ ss-3F 
fe@#<t LT#fc (IRS : 13.6 mg, : 21.8 JS). 
m.p. 153. 5-155. 0°C 

'H-NMR (300 MHz, acetone-d 6 ) ; 6 6. 60-6. 89 (m, 10H), 7. 29 (d, J = 7. 5 Hz, 1H), 
7.72 (td, J = 7. 5 Hz, 1.5 Hz, 1H), 7.80 (td, J = 7. 5 Hz, 1.5 Hz, 1H), 7.98 
(d, J = 7. 5 Hz, 1H) 
FAB Mass (M+l)* =424 
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■ 

1) Ikft^t h/u 

M 3 T*# htltc ss-3F £ DMF lC 10 mM ©jft&fcigftf Lfc&, 100 mM !J h 
y?A«j£ (pH 7M)&Jn*Tftfc»g# IOjuM (d^5«t 9Mfl¥Lfc 0 :© 
IOjuM ss-3F ^ttojgije^^^ h^Al****'** h/Hfc* 0 tiMlkytfttifft 
F4500 £/BV*T«l£Lfc. y HghfcJSjig*^ h/kftt**#*'<* 

h/Uit>^2.5 nm, V * b^^MBtn 950 V L ft 1/ Id ttHfr 

jg&ft 490 nm x 510 nm rgijjg Lfc. ^^Ilil:*t 0 il0J:5 

ss-3F fc— MKSfcfcWKJS&iS^SfcJ&t;:* 10mMss-3F^{C^^ 
m&luM, 2mM&T>*5 mMf£&3cfc?t£ EP-l <£>3§£^fo£^7 * 

U^^^ hV?— ^"df-> K3Hb£-#J : Saito, I., et al. , J. Am. Chem. Soc. , 107, 
pp. 6329-6334, 1985) Ov'^/MVUAT^ K (DMF) SrJP X. "C , *«©^f 

t 

■ 

f^fc£$J£Lfc(EP-l^) 0 fc£U C<DI$<P^Ojft&ti:37 < t£bfco ismsr 
ss-3F t EP-l EP-l ©»£;&imratf^ttK:i&3fc3ft£<D±#tos 

ss-3F t k Kndr->7v ? */l'<t(DgjS:^P^<^fcfe(c:, 10/zM ss-3F 

i mM left* j; o \z.mmkkn*iB*-. 1 mtcot^^ 

$|£Lfc(Fenton^)„ *g*£ft 4 ft 4 «fc 9 Kl» ilttft 

Kft-^^PO^{C^^<0_h#^*P>^, ss-3F #fc 

16 
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2) Wt**** Yfr 

ss~3F 4" DMF \Z. lOraMOliglC^Lfc^aOOmM V >%&-f h V V J*&Wi& (pH 
®5fe^-<^ h/l'^S'J^Lfeo ^^m5H(C^-ro ss-3F 455 nra TOtCP^JR^ 

* sr^-r 5 r t mm £ nfc Q 

3) HPLC*^ YfV 

^T(C7F-t-^$r HPLC -C^tfftfdo *7^(4 XTerra™ RP 18 5 n m (4. 6 X 250 mm) 
*®.m U ^W^ttT-fe h~ hV 1M NaHC0 3 l/l (O.H©Ml7 

/M-ng^fc^frK *§tt|3£&te 1 ml/#£U 460 nm <Z>Pibfe££$'J£L/c 0 

(A) 10 M M ss-3FM 

(B) 10/iM ss-3F^{Cft^^5 mMfC&SJ^K: EP-1 SrflP^T, 37^8 

(Cj 10 M M ss-3F^|dS,«^^ 1 mM X 0 (Cii^b7K*^P^.. £ 

500 juM fCftS J; 5 M^^-^^P^T, ^ 3 ^Hll&lcM 

(D) 1/zM 

ss-3F ¥*bo^ (a) , izmmm 3. 0 tmm £ tvfc 0 -ms^ sg£ 

^T*fc5(B)l?«(A) 2.3#tf>t°-^ t Kn*^-^#/U3§£^-Cfe 

5 (0 -?« (A) t m% 5 2. 3 ft <D If- ? riS&ffl £ tltz„ (B) x (C) X'&Bi £ tltz 
*fi, 7fr*um ^(D) Ok-^ 2. 3 # i: -gt L /c„ J^±^=ti9, ss-3F{i-fi 
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#J5.: 

l) h/w 

M 1 X'&btltl ss-3 ®&fc&tt 370 nnu 450 nm 

£©*S*«rf& 7 BUc, EP-1 iOSMTSoMCSjt^^^ h^©3fe**»8 

* 

*3SWo^«» ss-iF, ss-3F|do^T^IILfco 75te®^ffitfcfflflm3£i:LT 

TtTIR^ttTV^ DCHF-DA (2',r-^nn^t K07/^l/t^y^7tf- 
h ; • ^P-y^th, D-399) &M7kftm-tZ>Z.b\Z£*)±l&-tZ 

♦ 

DCHF (2' , V -it? u n v?t Ko7^ U-fe^ » £ UT^ffl Lfc 0 DCHF-DA 

^777^^*fe (Stephen L. Hempel et al. , Free Radical Biology & 
Medicine, 27, 146-159, 1999) lip DTT'/l'^ V teT, *D*^» UT DCHF 
fco IP*>, ffifglrfcfc^T DCHF-DA & pH 12 0*»-fk^ h y l> A7k»«tt? 30 #f$M 
E*>fc 100 mM y y®?^ h ]) (pH 7.4)T* 10 /*M £&£<fc p*3R 

vtco io n to dchf mmnmwik. m-h\z.mmz.&m Ltc ss -if, S s-3Ft>ioomM 

* » 

y i/g^ h y 17 AftiSiK (pH 7. 4) T? 10 m LttBlCtefl! bfc 0 ss-lF, 

ss-3F. DCHF (D-^tl^tlfc a~f <Dgfe{$~C 30 ^ (f 2 B*IH 30 #) «L1L, «L 

ofc o *ft:7n-:/<0«gH:Vvfft'b 10/xM(100bM !/ h I) V ^Wmfc pH 
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